Subchronic inhalation study with vinyl fluoride: effects on hepatic cell proliferation and urinary fluoride excretion.
Vinyl fluoride is used widely in the manufacture of fluoropolymers. Based in part on the structural similarity of vinyl fluoride to the hepatocarcinogens vinyl chloride and vinyl bromide, a TSCA Section 4 test rule mandated the testing of vinyl fluoride for oncogenicity. This report presents the results of a 90-day inhalation study in rats and mice with vinyl fluoride designed to set test concentrations for a subsequent oncogenicity study. Groups of 15 male and female rats and mice were exposed 6 hr per day, 5 days per week for approximately 90 days to target concentrations of 0, 200, 2000, or 20,000 ppm vinyl fluoride. Clinical chemical, hematological, and urine analyses were performed on rats after 45 and 90 days of exposure. A hematological evaluation was performed on mice following 45 and 90 days of exposure. A complete gross and microscopic evaluation was conducted at the end of the study. After 93 days on test, groups of five rats and five mice per sex were implanted with osmotic minipumps containing [3H]thymidine and were exposed for an additional 5 days to measure cell proliferation in liver, kidney, lung, and nasal cavity tissues. Results of the histopathological, clinical chemical, and hematological evaluations showed no significant effects of vinyl fluoride exposure at any concentration following either 45 or 90 days of exposure. A concentration-related increase in fluoride ion in urine was observed in rats at 45 and 90 days of exposure. A plateau in urinary fluoride excretion was observed at approximately 2000 ppm, suggesting saturation of vinyl fluoride metabolism. Vinyl fluoride-related cell proliferation effects were largely restricted to liver. Hepatic cell proliferation in male and female rats and mice was elevated at all concentrations. The response was similar at concentrations of either 2000 or 20,000 ppm and was consistent with concentration-response relationships for other haloethylenes. Taken together, the urinary fluoride excretion and hepatic cell proliferation data suggest a mechanistic link between the two effects. On the basis of these findings and experience with other haloethylenes, concentrations of vinyl fluoride to be tested for oncogenicity should be chosen such that the full linear range of the concentration-response curve is evaluated. The present study demonstrates through example the value of incorporating cell proliferation studies in standard testing protocols.